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Introduction
The visible absorption spectrum of 03· has been observed very recently + -1 in studies of the matrix-isolated Na 03 species produced by photolysis and of K+03-dissolved in liquid ammonia 2 and of the radiolysis products of solid KCl03. 3 These investigations lacked sufficient intensity and/or 3 resolution to identify the band origin although :Bates and Pigg used an empirical relationship to assign vibronic quantum numbers and predict the band origin.
The direct matrix reaction of alkali atoms and ozone has proven to + -be an excellent method of stabilizing the ozonide ion as the M 03 species 4 ' 5 for j~rared and resonance Raman investigations.
S:illlilar optical studies have been done with the aim of resolving an extensive vibronic progression and locating the band origin.
Exp~rimental
The cryogenic apparatus and vacuum vessel used for optical matrix 6 isolation studies was similar to that described for previous infrared work except that a Model 21 Cryodyne Cryocooler (Cryogenic Technology, Inc.) with an aluminum radiation shield was used for refrigeration of a sapphire cold window clamped to an oxygen-free hard copper block using indium gaskets.
The Window temperature was maintained at the lowest refrigerator temperature {10 K) or higher (up to 22 K) by a digital temperature controller using a chrome! J!.!• gold, 0.07 atomic percent iron, thermocouple and resistance heat.
Optical quality quartz windows were affixed with Apiezon W wax to the stainless Hteel vacuum vessel.
A Cary 14 recording spectrophotometer with a modified sample compartment was used to obtain visible spectra. data are accurate to 10-20 em , depending upon band intensity and Table I. 18 Lithium atoms were reacted with 03 in a krypton matrix experiment.
The 16 03 and 18 03 isotopic spectra are contrasted in Fig. 2 . Note the coincidence of the band origins and the increasing separation between the 0+5 and 0~10 vibronic bands for each isotopic species.
Sodium atoms were reacted with 16 03 and 18 03 in argon matrix experiments.
Owing to the presence of strong visible absorptions due to Na2
and Nax in matrices, these samples were exposed to the tungsten lamp to bleach out any absorption due to sodium species.
The Na + 1603 t spec rull•. Table II gives the vibronic data for the sodium ozonide species.
The poorest vibronic resolution was found for the K + OJ reaction in both argon and krypton matrices; the former is shown in Fig. 3 . The band peaks at 436.5±0.2 run ::~nd has an origin near 535±5 nm.
Cesium atoms were reacted with ozone in argon ~nd krypton matrix experiments.
The argon matrix spectrum is illustrated in Fig. 3 and the partially-resolved vibronic peaks are listed in Table II . The analogous krypton spectrum exhibited a slinilar amount of vibronic resolution and the peaks were red-shifted 2.0 nm.
Discussion
The electronic spectrum of chlorine dioxide, which is isoelectronic with the ozonide ion, Ji.'1s been studied extensively and it provides a good model for discussion of the present vibronic spectra of 03-. Tables I and II is based on the isotopic location of the band origin.
The vihronic data in Tables I and II Figure 5 illustrates three of these plots; it is seen that the data fit very well for higher quantum numbers where interference with 'V2' is not present and error in the vibrational en"rgy per quantum is divided by the quantum number. The slope of these straight lines is -w 1 x1' and the intercept is w1'-wtx1'· These excited-state vibrational constants are + -listed in Table III It appears that the more polarizable excited electronic state of the ozonide ion is interacting more strongly with the matrix than the ground electronic state which is responsible for the larger effect on w1' as the matrix size and polarizability are changed,
The matrix also played a role in the relative yields of the lithiumozone reaction,
+ -
The least.stable Li o 3 species was produced in smaller yields in the argon matrix as compared to larger yields in N2, Kr, and Xe matrices which are known to interact more strongly with ionic molecules,
i.e, they produce greater matrix shifts for molecules like Lio. 12
It is of interest to note that tb.e best vibronic resolution was achieved with the Li+03~ species where the cation is closest to the anion.
Perhaps the close cation inhibits the anion bending mode which allows the observation of a more pure v1' progression, In infrared studies of M+o 3 -
In studies progression was observed as for Li+o 3~, 11 Finally, this work reflects on ozonide chemistry, For comparable + .,.
argon matrix experiments, the least stable Li OJ · species was produced in Uncertainty in w 1 ' is ±1.0 em unless otherwise noted.
Uncertainty in w1x1' is ±0.20 em unless otherwise noted. , .
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